Computational Details Density functional theory calculations
For surface energy calculation for (100), (110), and (111) facets of STO, we performed spin-polarized density functional theory (DFT) calculations with the VASP code14 and the PBE15 exchangecorrelation functional. In order to treat the highly localized Ti 3d-orbital, DFT+U formalism 1 with U eff = 4.5 eV 2 was applied. The interaction between the ionic core and the valence electrons was described by the projector augmented wave method, 3 and the valence electrons with a plane wave basis up to an energy cutoff of 400 eV. The Brillouin zone was sampled at the Γ-point. The convergence criteria for the electronic structure and the geometry were 10 −4 eV and 0.03 eV/Å, respectively. We used the Gaussian smearing method with a finite temperature width of 0.05 eV in order to improve convergence of states near the Fermi level.
STO surface modelling and surface energy calculation
The (100) and (110) surfaces were modeled with flat slabs with 9 atomic layers and the (111) surface was modeld with a slab with 11 atomic layers. All layers were fully optimized upon the calculation of the relaxation energy. In each case, two different surface terminations were considered: the TiO 2 -and SrO-terminated slabs for the (100) surface, the SrTiO 3 -and O-terminated slabs for the (110) 
EBSD Analyses of Poly-Crystalline SrTiO 3
We obtained detailed orientation information by using EBSD, for the grains selected in Figure 4 . Figure S1 and Table S1 shows the gradiational inverse pole figure and (h, k, l) values (Millerindexes), respectively. We note that the (h, k, l) values are mostly large fractional numbers, indicating that the surface orientations are truely random. Moreover, the (h, k, l) values are rather unrelated to the surface properties, and are impossible to intuitivley correlate with the representative orientations. For example, domain (a) and (e) are indeed close to the (100) surface according to the inverse pole figure shown in Figure S1 . However, this information is much more difficult to obtain by only looking at the (h, k, l) values shown in Table 1 . 
